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This Invention retatas to the constructjon of fabric-pite carpet tiles or broadloom carpeting having two or 
more layers, including at least one hot-melt bonding layer. 

The economic advantages and convenience of carpet tiles, as compared to 'traditional broadloom 
carpeting are well known, for instance from U.S. Patent 5.004.638. the disclosure of which is incorporated 
s herein by reference. That patent also .describes production and -quality controt.profatems of carpet tiles. 

For example, e relatively heavy extrusion backing and aidhesive layer arranged between the baddng 
and -primary -carpet tile facing must suppty most of the flexibility, weight and structural* strength of 
conventional carpet tile. Not many -conventional tile backing components however, are capable of satisfying 
all of these needs. Furthermore, production and environmental demands limit the choice of fadng and 
ro backing combinations that can t»e used to bind carpet facing and backing layers under high speed 
production conditions. 

The said '638 patent discloses a primary carpet facing component comprising tufted or untufted nylon, 
acrylic, potyester, polypropylene or wool fibers secured to a bonding layer comprising a'hot melt adhesive, 
and preferably . precoated with a latex or resin composition, tt also discloses a backing component 
fs comprising a flexible baie ' layer preferably consisting of a hot matt adhesive matBrtal, such as a 
combination of an ethylene/vinyl acetate copolymer and an aromatic or aliphatic hydrocartxin .resin, and 
Including one or more scrim layers''.t)etween the .base layer and the primary carpet facing component,. the 
purpose of which is to provide additional weight and strength to the base component. .The difficulties 
encountered In using a conventional potyvinylchoride (PVC) backing are mentioned /and the possible need 
20 to use a wide .variety of different materials for the facing and backing components to meet the desired 
specifications for the product 

The various materials that may. be used in the formulatiori of the components of the carpet structure are 
described rn 'Patent 4,576.685, particutariy with reference to non*tufted pile fabrics, and the problem of 
possible separation of layers during use. The welMcnown formulations and uses of hot melt adhasives and 
25 other conventional bonding compositions such as polyvinyl chloride plastisol (PVC) compositions are also 
described in the said '665 patent 

There is a need for a carpet tile structure that permits the use of different materials for precoatings and 
adhesives in the- facing component on the one hand, and for the backing component on the other. In 
particular, there is a need to provide means for blocking the migration of vinyl plasticizers in one or more of 
JO the layers to a hot melt adhesive layen for instance, between PVC backings and conventional hot melt 
adhesive materials in the facing layers and or wee versa, thus avoiding the deleterious effect of such 
migration on adhesive strength and achieving a combination of maximum pile t»nd, abrasion resistance, and 
resistance to .edge unraveling. 

According to .ttie invention, a fabric-pile carpet constructioh comprised of a tufted or non-tiifted facing 
35 layer of nylon, acrylic, polypropylene, or wool iflbers secured to. a, bonding .layer selected from the group 
consisting of a hot melt adhesive and- a polyvinylchloride (PyC) jDlastisdl adH«Sfve, and a" differertt backing 
. layer selected from the said group, is characterized in ihat a 'dieniical barrier located between 'the facing 
layer -and the backing layer that tends to block the migration of a vtnyi ptasticizer between and adhered to 
the bonding, layer and the backing layer, the said barrier comprising a polyester or fiberglass scrim, 
40 preferably having a Frazer Air Permeability Value not over 137.2 m^m^ymin (450 cubic fUsq.fUmin.), and 
impregnated with a cross-linkable vinyl acetate-based latex adhesive, preferably a vinyl acetate-ethylene 
copolymer latex adhesh^e. that has an affinity for adhering to polyvinyl-chloride. 

Because the bamer coated scrim adheres effectively to both hot melt adhesive layers and polyvinylch- 
loride (PVC) plastisol adhesive layers. H effectively inhibits the migration of the vinyl plasticizers that are 
45 compatible with' and tend to degrade hot melt adhesives. 

Such use of the barrier coated scrim, consisting of a nonwoven polyester or fiberglass sheet 
impregnated with the vinyl acetate-ethylene copolymer latex adhesive, is particutariy adapted for the 
intermediate, relatively heavy layers of carpet tiles, but it can also be adapted to broadloom applications. In 
either case, the layers separated by the scrim are various combinations, known to those skilled in the art of 
so conventional materials. 

The barrier coated scrim can be comprised of a polyester or fiberglass scrim that has been coated with 
a vinyl ester-ethylene latex adhesive compound, preferably a vinyl acetate-ethylene latex. Any convisntional 
polyester or fiberglass scrim may be used, but preferably it should have a Frazer Air Permeability value not 
over 137.2 m^m^/miri because a larger mesh size may make it difficult to control the latex adhesive 
55 application, thus tending to increase the stiffness of the coated substrate. Most preferably, it should have a 
permeability value of about 400. Such a prefenred polyester scrim is manufactured by Freudenberg Spun 
Web Co., Durham. North Carolina under the product designation LDH 71 13. It has a Frazer Air Penneability 
value of 121.9 m^'m'/min to 137.2 m^m^yimln (400 to 450 cubic fUsqTftTmin). A preferred fiberglass scrim is 
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manutactured by SchuIIer Mats & Reinforcements, a division of Schuller International Inc., TolBdo. Ohio , 
under the product designation R-a395. It. has the same Frazer Air Permeabilrty value as the at)Ove- 
msntionBd pofyester serin). 

Any cross-l.lnkablewinyl acetate-t)ased latex -adhesive- tormulation, that can readily be determined to 
£ have an affinity tor adhering to.,polyvinylch!oride..may ba-used in .order to.prpvide a l)ajrier.for the rnigratipn 
of vinyl pJasticizers between PVC backings -and conventional hot, melt .adhesive materiaJs in the lacing; 
•layers and/or vice versa.. It should not contain fprinaldBhyde, and also should be sirfficienliy «BMt)le when 
cross-linked to avoid contributing stiffness tp^Oie tile structure. The preferred biarrier coating is a crossr. 
linkable vinyl acetate-ethylene latex fomnulation that has excellent adhesion to polyyinylchloride as we» a? 
TO to the scrim rnaterial and hbt-mett adhesive'iis^^ * *. ' " " 1) 

The most preferred barrier material Is available -from Reichhold Chemicals. Inc., Research Triangle PariC 
North Carpiiha under .the tradename Tylac® ayrithatic- latex .and under the product designation 99757-00. r** ' 

The appropriate 'ccmposrtion of -the. ibiri identified by routine -adhesive test 

evaluations* of a limited number of available latex -blends^ and the desirable -volume of the barrier latex 
16 coaling can readily be determined for any specific application through routine testing, as required to prevent 
a harmful;Klegree of .vinyl plastici2er-mi5ration..as reflf.cted Jn . the ...delamination strength...The; exact 
fomiulations are normally proprietary infomaation owned i)y the -suppliers and the manufacturing tedmiquos 
employed by the scrim manufacturers and the type and geometry of the fibers used, are proprietary 
infomiation owned by the suppliers, v/ho are willing to prepare appropriate materials spetifically to order ft 
■ 20 desired, 

The facing layer of the carpet- stmcture, normaify comprising nylon, acrylic, polypropylene, or woo! 
fibers, may be conventially tufted into" a woven or nonwoven scrim, or secured by direct bond to. the 
bonding. layer.- h may be preferable to apply a precoat to the fiber layers of the facing layer. Which may be' 
a hot melt precoat resin comprising an alkylaryl hydrocarbon resin or an aliphatic hydrocarbon resin, a vinyl 
25 acetate/ethylene copolymer latex adhesive, or a PVC plastisol precoat 

The hot melt adhesive compositions that may b©. used in the bonding layer include the wide range of - 
conventional, hot melt adhesives that have been available for many'years. Typically such compdsrtions may 
have a melt viscosity of less than about 206Pa s (200,000 cps). preferably less than about 100 Pa s at 'a 
149* C (300 'F) application temperature. Bcamples include, for* instance, blends of ethylene-viriyl ester 
30 copolymers, petroleum waxes and thermo-plaslic resins, as disclosed in U.S. Pat l^o. 3.551,231. the 
" disclosure of which Is incorporated herein by reference. Most preferably such- compositions have a melt * 
viscosity of 10,000 to 15,000 cps. at the same application temperature. 

Other blends may include ethylene-vinyl ester copolymers combined with low. molecular weight, low 
density polyethylene microcrystalline waxes, and aromatic or aliphatic thermoplastic hydrocarbon resins. 
35 Preferably the combination includes ethylene-vinyl acetate and the alkaryl hydrocarbon resin available from 
Hercules Incorporated under the designation Piccovar* CB48 Resin. Conventional additives to improve heat 
. resistance, fiammabiiity or surface abrasion are included as required. Suitable particulate fillers. such as 
calcium carbonate are conventionally added. An alternative bonding material is PVC plastisol. 
* .Preferably the backing layer comprises either a conventional PVC plastisol, including the appropriate 
40 plasticizers and fillers, or a conventional hot melt back-coating compound, preferably the above-mentioned 
.resin designated as Piccovar® CB48 Resin. The volume of PVC coating is defined by the manufacturers 
internal product specifications. An alternative backing material is PVC foam. 

The optional combinations of layers that can be used with the barrier layer according to the invention 
are as follows; 
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OPTION 1 
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OPnON.2 
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OPTIONS 



Bonded 'Carpet 'Fibers 



PVC Plastlsdl Adhesive 




Hot Heit Backing Compound 
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Optionally, in addition to the barrier layer according to the invention, a woven fiberglass scrim having » 
for instance, conventional 6 x 6 or 2 x 3 weave construction, may be Inserted between the bonding layer 
and the barrier layer to impart additional stability to the stmcture. Also optionally a woven scrim can be 
introduced Into a hot melt or PVC backing layer if the type of carpet construction involved would benefit 
from such reinforcement 



Claims 

1. A fabric-pile carpet construction comprising a facing layer comprising nylon, acrylic, polypropylene, or 
2S wool fibers secured to a bonding layer selected from the -group consisting of a hot matt adhesive and a 
polyvinylchloride (PVC) ptastisol adhesive, and a different backing layer selected from the said group, 
one of the facing layer and the backing layer containing a vinyl plasticizer, characterized in that a 
chemical barrier is located between the facing layer arid the'backing layer, the said bam'er comprising 
a polyester or fiberglass scrim coated .wHh a cross-linkabfe vinyl acetate-based latex adhesive. 
30 preferably a vinyl acetate-ethylene copolymer latex 'adhesive, '^that has an affinity for adhering to 
polyvinyl-chloride. 

Z A fabric-pile carpet construction as claimed in claim' 1, further characterized in that the scrim has a 
Frazer Air Permeability Value not over 137^ m^'m^/min. 

35 

3. A fabric-pile carpet construction as claimed in claim 2. hirther characterized in that the scrim has a 
Frazer Air Pemieability Value not over 121^ m^m^/rnin. 

4. A fabric-pile carpet construction as claimed In claim 1. 2, or 3, further characterized in that the bonding 
40 layer comprises a hot melt adhesive compo^on comprising an ethylene-vinyl ester copolymer and an 

aromatic or aliphatic hydrocarbon resin.' 
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A fabric-pile carpet construction as claimed in claim 4. further characterized In that the ethylene-vinyl 
ester copolymer is an ethylene-vinyl acetate copolymer. • ... 

.A fabric-pile carpet construction as claimed in daim 4 or 5. hirther characterized in that the hot melt 
adhesive compoation has a melt viscosity of less than about.1 00,000 cps at an application temperature 
of 149 -C. 



50 7. A fabric-pile- carpet construction as claimed in claim 6. further characterized In that the hot melt 
• adhesive composition has a melt viscosity in the range of 10.000 cps to 15.000 cps at an application 
temperature of 300' F. 
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6. A fabric-pile carpet construction as claimed In any of the preceding claims, hjrther characterized in that 
the backing layer comprises a polyvinylchloride (PVC) plastisol. 



9. A fabric-pile carpet construction as claimed in any of the preceding claims, hjrther characterized in that 
the vinyl acetate-based latex adhesh^e is a vinyl acetate^thylene copolymer latex adhesive. 
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